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INTRODUCTORY, 
In carrying out the objects of the organization of an " Agricultural 
Experiment Sta,tion," we cordially invite the cooperation of all persons 
interested in its success. Suggestions as to lines of experimental work, 
problems to be solved, inquiries relating to agriculture, horticulture, stock, 
and the dairy, will be cheerfully received, and answered as far as possible; 
but no work will be undertaken unless of public value, and the results of 
which we are at liberty to use for the public good. 
Specimens of grains and grasses, seeds of frltit and forest trees; 
vegetables, plants and flowers that are true to name; varieties of beneficial 
and injurious insects; samples of mineral waters and ores, and whatever 
may illustrate any department of agriculture, will be gladly received, and 
due aC'lmowledgments made in annual reports. Directions for collecting, 
packing and shipping such specimens,vill be furnished on application. 
Bulletins will be issued at least quarterly, giving the results of experi-
mental work as fast as completed, together with such suggestions and 
irifOl'mation as may be thought valuable to the farmers of Missouri. 
The bulletins and reports of this Station are sent free to every citizen 
of Missouri who applies for them. Copies are sent as soon as issued to 
every newspaper in the State, to every Grange, Farmers' Alliance, or other 
Agricultural organ!Zatioll, whose address can be obtained. Bulletins and 
reports are also sent to the leading Agricultural papers of the country, and 
will be sent to any paper that may desire to exchange. 
Letters relating to any special line of work should be directed to the 
officer in charge of that division , but all g-eneral correspondence relating 
to the work of the Station should be addressed to ' 
EDWARD D. PORTER, 
Director of Experiment Station. 
Columbia, Boone Co., Mo. 
DEPARTMENT OF AGRICULTURE. 
BY 
H. J. WATERS. 
ASSISTANT AGRICULTURIST. 
WHEAT-TEST OF VARIETIES. 
In the fall of 1888 seventeen one·tenth acre plats were 
devoted to a test of varieties of wheat. 'rhe seeding was 
done on September 28 with a Buckeye force-feed hoe drill, 
set to sow seven pecks per acre, the seed being planted to a 
depth of about two inches. The soil-an upland clay of 
moderate fertility-had been grown in COl'll and sorghum; 
these crops having b~en removed in time for the prepara-
tion of the land for wheat seeding. There was not, how-
ever, sufficient time between the removal of the COl'll and 
the wheat seeding to allow the soil to become as firmly 
compacted as is deemed desirable, yet a favorable season 
from that time to harvest easily overcame this deficiency 
in preparation for seeding and a fair crop was produced. 
The following table shows the results in detail: 
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TABLE 1. WHEAT-COMPARATIVE YIELD OF VARIETIES-1889. 
NAME OF VARIETY. 
--------- -~--'-----I-:-- -- -- ---- ----
Fultz-Grown on Experiment Farm . .. ... 34 .5 57.5 3440 99 .7 S. 
Fult2l-Grown in Kentucky. . . ... . . .. . . . 31. 58.03540114 . S. 
GermanEmperor ....... . ..... .. .. .... ... . 23 .559 .53150134. S. 
Wharton's Favorite ...... . . . . . . .... . .. 34.5 58 .04280124. S. 
Deitz Long-Berry .. .. . , . ....... ... ...... 31.258.02790 89. B. 
Fulcaster .. . .. .......................... 33 .257.54490135. B. 
Red l\fediterrallean . .. .. .. . .. . . .... . .. .... 36.859.04265116. S. 
Fultz-Home Grown ... ..... ... . . ........ 44.061.03740 85. S. 
Red Chaff ........ .. .. ... ............ .. . 39.359 .33960101. S. 
Everett's High Grade ......... .' . ..... . .... 35.558.63630102. S. 
Golden Cross-Grown in Penusylvania ... 29.359 .03580122. B. 
Golden Cross-Grown in New York ....... 34.2 59 . 5 3020 88. B. 
Landreth's ... .. ........... . .... .. ... .. .. . 31.557.53250103. S. 
Fultz-Home Grown. . . . . . ... .. ... .... .. 35.3 61. 5 2990 85. S. 
Hybrid Mediterranean .... .. . .. . . ... .. .. 36.361.04220116. B. 
Michigan. Amber. '" . .. .. ... ... . . .... . .. ' 131.859.53640 114. S. 
Velvet Chaff .......... . . .... ... .... .... .. 34.261.036<10107. B. 
Average of all varieties .... ... .... . ... a3 . 959.13625108 . 
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The duplicate plats of Fultz and Golden Cross were 
sown to test the influence of change of seed, to which 
attention will be directed in a subsequent page. 
It will be observed that Fultz gave the highest yield 
of any variety in the list, .with Red Chaff second and 
Hybrid Mediterranean third. Among the leading varieties 
in the above table, the Fnltz has the smallest number of 
pounds of straw per bllshel of grain. So far as this test 
goes, no inducements are offered for abandoning this 
variety of wheat, which is doubtless gro.wn more generally 
throughout the State than any other, or perhaps all others 
combined. 
TIUAL OF VARIETIES FOR 1890-91. 
A trial of fifty-five different val:ieties, together .with 
eight duplicate or standard plats of Fultz, was made 
during the past season. This list comprises twelve new 
and untried varieties imported from England and two new 
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varieties imported from France by the U. S. Department · . 
of Agriculture. Of those imported from England, the sup-
ply of seed was insufficient to allow an accurate determina-
tion of the yield, but sufficient seed has been obtained for 
a satisfactory test during the coming year. 
The season, for the purpose of a test of varieties of 
wheat, was in many i:espects unsatisfactory. 'fhe mildness 
of the winter offered no opportunity to compare their 
hardiness, and the most delicate varieties were able to 
come through unimpaired. It is to be expected, therefore, 
that some sorts, giving a good yield this year, would prove 
very unsatisfactory under more unfavorable conditions of 
. climate. 
'rhe seeding was done with a Buckeye force-feed hoe 
drill, set to sow six' pecks per acre. The rows ran from 
north to south, the plats being 100 by · 10~· feet and con-
taining one-fortieth of an acre. 
'1.'he soil, an upland clay-loam, had been grown in 
clover in ] 888 and J 8S9, and in oats in 1890. " 
All varieties germinated well and made a vigorous 
growth from the start to the finish . 
'1.'bey were, with the exception of the Zimmerman, 
free from rust, and, excepting Ontario Wonder, 30 per 
cent. of which blasted, no considerable amount of smut 
appeared. . 
In'the table of yields the data relating to the time of 
ripening are misleading. A greater difference in the date 
of maturity would be shown under normal conditions. In 
this case two weeks - ending June 20th - of cloudy 
weat.her, the ground being saturated, retarded the ripening 
of the earlier sorts, and gave the later-maturing varieties 
. an opportunity to develop. In the f~llowing week, char-
acterized by high temperature and sunshine, the whole list 
ripened rapidly, leaving fewer days intervening than ought 
to be shown. 
A very rank growth was made by all varieties, and 
only a very few stood up perfectly. 
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In the case of the plats entirely down they were mown, 
which makes the yield of straw slightly too high. 
The strength or stiffness of straw is .an important char-
acteristic of a variety, both in respect to yield and cost of 
harvesting. Attention is called, therefore, to the column · 
in the table of yields, showing the proportion of each 
variety that was down at the time of harvest. 
Any farmer in the State having pure seed of a promis-
ing or valuable variety of wheat not named in the list, will 
corder a favor by advising us, as we wh,h to make the test 
for the coming year as complete as possible. 
The table below gives the name, description, date of 
ripening, yield per acre of grain and straw, weight of grain 
per bushel, and other points of interest brought out in the 
trial. . 
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WHEAT-YIELD OF DIFFERENT VARIETIES. 1891. 
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Bailey ... . . . . . .. . .. , B W 33 .653.916703 199 10 J une 28 55 2.7 28 
WilHtts .... .. .. ...... S R 39 .05(>.2
1
4810 123 5 ., 25 52 2.5 54 
Stewart . . , ....... .. . .. B W 31.254 .54875 156 11 " 26 48 3.0 54 
Roberts . . ..... .. .... . B ' R 31.259.04615 148 6 .. 26 51 2.5 48 
J ohnson .. . ... . .. ... .. B W 34. 157.34712 139 15 " 27 52 2.2 42 
Beal .. .. ...... . . .... .. B R. 31.2 56 .2 487fl 156 10 .. 27 52 2.2 48 
Fultz, Standard . . .. . . S R 31.9 61.2 3804 119 5 " ·22 51 3.2 70 
Tasmanian Red ... . . . . B R 29.4 59 .0 5508 187 50 .. 24 51 2.0 24 
Tuscan Island . . . .. . . . B R 32.S 59.5 5089 157 95 " 23 54 2 .2 24 
Penquitte'~ Vel. Chaff. B R 32 .8 58.5 5100 155 15 " 2fi 50 2.2 28 
Hybrid Mediterranean B R 32 .6 55.5 5681 174 10 " 23 53 2.2 ,24 
Nigger ........ .... ... B R 31. 7 59.0 6344 200 15 " 22 54 2.5 28 
Ontario Wonder . .. . . . S R 22.7 57.5 6108 269 10 .. 22 55 2.5 28 
Purdue Velvet Chaff .. B R 30.4 60 .0 4508 148 18 .. 24 50 2.0 24 
Democrat . . . .. . . .. . . . B W 28 .3 59.0 6834 241 15 .. 23 56 2.2 24 
Fulcaster . ........... B R 32.4 59.4 6630 204 95 " 24 54 2 .. 2 24 
Velvet Chaff . . ..... .. B R 29.1 59.4 6426 221 65 " ,23 ,52 3.0 42 
Fultz, Standard . . .... . S R 34 .8 59 .9 4814 135 20 " 25 55 3.0 42 
Landreth ... . . . . . ... . . S W 28.3 57.1 5487 194 10 .. 27 56 2.5 42 
Coryell . .. ....... .. . .. S R 36 .9 59 .6 6364 172 100 " 22 50 2.2 42 
Extra Early Red .. .. . . S R 36.4 57.5 4549 125 45 .. 24 56 2.5 32 
Fu ltz, Penn . . .. .. .. . . S R 33.5 59.3 5181 155 40 " 25 52 2.5 32 
Fultz, Illinois .. ...... S R 34. 1 57.0 6242 183 55 " 24 53 3.0 28 
Fultz, Kansas . . . . ... . S R 33 .3 59 .5 4920 118 22 " 24 52 2.8 32 
New Monarch . . .. . ... S R 24.4 58 .0 4920 201 5 " 22 56 2.5 48 Genesee . . . . .... . . . ... B W 30 .7 56 .7 7508 244 95 " 25 53 ., Q "',," 42 Calias Mea.ly . . .... .. • S R 30.7 53.2 6164 200 15 " 24 55 2,7 54 
Early Red Clawson ... S R 32.6 55 .2 5184 159 15 " 25 53 2.7 36 
Michigan Amber . . ... S R 29.2 56.5 5184 178 95 " 24 53 2.7 48 
German Emperor ... . . S R 22 .1 58.814549 206 80 " 23 54 2.5 32 
Extra Early Oakley . .. B R 42 .5 27.913906 92 90 " 24 56 2 .. 7 48 Red Russian .. . . . . . .. . S R 32 .8 58 .26375 191 90 " 26 55 3.0 36 
Ontario Wonder .. . . . . S R 27 .3 57 .1 6201 223 35 ' J 25 58 3.0 48 
Fultz, Standard .. . ... S R 31.8 59.5 4794 150 85 " 24 53 3.0 48 
Buckeye . .. . .. ... . .. . S R 34.5 57.5 6181 178 50 " 25 55 3 0 48 
Arnold's Hybrid . . . ... S R 34.6 59.9 5202 150 15 " 23 53 2.7 24 
Badger ..... .. ........ S R 30 .9 60.7 4906 159 .... .. 22 53 2.5 32 
McCregan .. ........ .. S R 31 .6 60.2 4151 131 ... . " 24 47 2.5 32 
Zimmerman . . ..... .. S R 25 .5,57.0 5927 232 100 " 23 46 2.7 22 
Wharton's Favorite . . . S R 31.6 59.5 4804 15Z 20 " 25 53 3.0 54 
Red Chaff . .... . ...... S R 31.6 59 .0 6670 211 50 " 24 56 2.7 32 
Everitt's High Grade .. S R 34 .0 57.0 6864 200 50 " 23 52 2.7 32 
Fultz, Standard .. . .. • S R 35 .7 60.0 4804 135 60 " 24 54 3.0 32 
Rieti .. .. .. : . . . . . ..... . B R 29. 557 .0 5906 "200 85 ' " 27 50 3.0 28 
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WHEAT-YIELD OF DIFFERENT VARIETIES.~CONTINUED. 
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Naples-~~-:-~is W 27 . 557'262?~ 1 235 Ii 8~Ju;r;e 2~ 53~'I32 
Golden Cross ......... 1
1 
B W 31.957.062.)3,196 90 2;) 52 2.0 36 
Reliable.... ... •.... . B R 32.656. 9 7436 228 75 " 25 523.0 54 
Golden Drop .....• . '·1 S R 28.7 60.7 7099 246
1 
90 " 24 51 3.0 36 
Red May.... ......... S R 33.058.27599 230 95 " 25 53 2.5 48 
Deitz Long· berry . . . . . B R 32.4 59 . 8 5844 180 95 " 25 57 2.5 42 
Fultz, Standard .... ·.
1 
S R 35.060.4 6783 192 90 " 22 54 3.0 42 
NEW VARIETIES, Eng. 1 
Millers' Delight.··· . ·· 1 S W .. ·1· ··· .... i···· ' 01 July 1 54 3.0 36 
Pearl. .. . . . . . . . . .. . . . S W ........ . .. ·1' ... I 0 "1 52:3.0
1 
40 
Stand-up . . ........... : S W ........ .... . ... 0 June 30 45 2.0 36 
Bird Proof ..... . . . . ' 1' S W ........ I 0 July 1 51 1 2.0 32 
Flourball....... ... ... S W .... .... 0 June 29 54 2.2
1 
36 
Earliest of All ........ S \V 0 " 271 513.2 36 
Prince of Wales ... ·.• S R 0 July 2 56 2'.2 36 
Holborn's Wonder.. . . S R 0 June 30 47' 3.0' 36 
Pride of the Market. . . S ' R 0 July 1 531 2.5 36 
Hundred Fold........ S R 0 ,. 3 49 3.0 36 
Anglo-Canadian ..... SR. ..• .... 0 5 55 3.0 28 
Queen. . ..... . ... .. .. SR............ 0 " 4 47 2.5 28 
From this table it will be seen that Early Oakley gave 
by far the largest yield. Yet by consulting the reports of 
similar trials by the Ohio, Indiana and Kansas experiment 
stations, we find that this variety, in unfavorable winters, 
kills badly and gives among the lowest yields. It will be 
necessary,' therefore, to submit it to a more severe test 
than the past winter afforded, before its adoption will be 
advisable. ' 
It will also be noted that the Fultz, the standard wheat 
of Missouri, has yielded uniformly well and stands near 
the top. , 
The observation made with reference to the results of 
the trial of 1889 is equally applicable here, that for our 
conditions no inducemen ts are offered for the abandonment 
of this variety. for general use. 
, Credit is due Mr., C. M. Conner, a recent graduate of 
the Agricultural College" for efficient service rende"red in 
taking the measurements of most of the v~rieties in 1891. 
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11.-V ARlEnES OF OATS. 
In 188!:) and 1891 tests of varieties of oats were made, 
with the results given in the subjoined tables. 
No preliminary statement is necessary, illrthel' than to 
say that in 1889 the seeding was done on April nth, with a 
Buckeye wheat-drill, at the rate of two and a half bushels 
per acre, on land that had been plowed the preceding fall. . 
'fhe season was favorable for early-so ·.vn oats and a reason-
ably fair yield was m(.l.de. 
In 1891 the seeding was donA in the same manner at 
the rate of two bushels per acre, on April 28th, a date as 
early as the backward spring would permit, yet much too 
late for satisfactory results in this section. rfhe land upon 
which the crop of 1891 was grown had been grown for the 
past three years in corn, without manure, with the excep-
tion of an application, at the time of seeding the oats, of 
400 lbs. of commercial fertilizers per acre - consisting of 
200 lbs. ·of dissolved bone, 100 lbs. of nitrate of soda and 1QO 
Ihs. of muriate of potash. 'fhe season was very unfavor-
able from the beginnmg, and all varieties were badly 
affected by rust. So far as conld be judged all were 
alike affected. 
The following tables give the results by years: 
TABLE III. OATS-YIELD OB' VARIETIES, 18;'l9. 
I I ·~ o:i ~.,; I , .'tl t1!i Cl)~ ~ s. Erg .s .9 "'rlJ " .. >:I 
Seed 
0:= tag. r1J:= '" Cl) 
NAME. t'l.Q 
' 0 ;... 
.S< 
... ... c: 0.. bJJ grown. Cl) OJ ... 
0.. 0.. ..,::.,...-t" C+-I Cf-I 
..... QJ 0 . 0 
~ .S ~ ]l~ a ~ 
~ <0 ta . 0 ~ Cl)::>...... c3 i$.Q 8 I ~ 
----------------- -----
1 Stalldard* .. . .. ...... ... .... .. . . . Missouri 1)5.5 2300 26.6 W July 12 
2 Welcome ............. Wisconsin 43.0 3244 33 .5 W " 11 3 Welcoroe ..... . . . . . .... : : : : : : : : : : : Wisconsin 39.0 2550 36.5 W " 14 
4 White Russian ......... . ........ . Wisconsin 48.0 2631 32 .5 W " 14 5 White Russian .. .. ... Wisconsin 47.2 2637 32 .5 W " 10 6 Standard . . .... .. .. . ... :::: .. : : : :: Missouri 58.5 2400 28.0 W " 9 7 Pringle's Progress .... . ... . ..... Wisconsin 65.5 2381 28.15 W " 10 
8 Pringle's Progress . .. .. .. . . . ...... Wisconsin 55.0 2512 28·6 W ., 17 
9 Egyptian ... ....... .. .......... . . . . ... . .. .. 25.0 3750 33.5 W " 20 10 Standard ... . ....... . .. .. . ... .. .. . . .... . . . . 63 .2 2575 29 .0 W " 12 
11 Black Russian . .. . . . .. ...... . . . ... 43.7 2450 35 .~ B " 17 .. .. .. . . . . 12 Canadian Black ... .. ....... . 21. 7 2506 28.0 B " 18 . . . ...... . 13 Black Champion .... ..... . .... : : : : 25.0 2887 28.0 B " 11 . ......... 14 ::;tandard .. . . . . . ........ . ... . . . ... 58.0 2325 29.5 W " 10 ... . .. .... 15 Lost Nation .... . .............. . .. 40 .7 2514 37.0 W .. 11 ......... . 
16 Badger Queen . ................... 43.5 2794 37.3 W " 15 ..... ' . . .. . 17 Probstier ... . . , .. . : . . •........ .,. 55 .0 2638 33.0 W " 12 .. . ....... 18 Standard . ...... . ........... . ..... 63.2 2837 29.0 W " 11 . ... . ... . . 
, 
* A large whlte va1'lety. resemblIng Prmgle s Progress, used as a 
standard for compal'ison of other varieties. 
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TABLE IV. ' OATS-YIELD OF VARIETIES. 1891. 
-. 
I I 00 c£~ 
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::!I ~ ..c: ... 0 0 Q()o.> ... <D .~ ol .~ '" 0 ~ 0 ... <D '0 ..., ... 0.> f$: ol ~ Z C!:l rn C) ~ ~ 
- -------------------
-- - - - --- '-
1 Vlhite Russian ... . . .- " . .. . ..... ...... 29 .7 2200 25.5 W June 28 . .. 
2 Pringle's Progress ...... . ........... . .. 34.4 1380 25.6 W " 26 . . .. 
3 Probstier .. .............. ... ........... 26 .7 1850 28.1 W " 30 ... . 4 Welcome . ... .. ... ... .. . . ... . .... .... . . 25.0 1900 32.3 W " 27 , ... 
5 Egyptian .... ...... ... . ........... ... 22 .8 1930 24.5 W .. 27 . .. . 
6 Lost Nation .. . . .... . . . .... . . ... ... . .. . ~5.0 2790 31.1 W ., 28 .... 
7 Badger Queen . ... ... ... ............... 20 .8 1535 30.0 W " 28 .. o. 8 White Bonanza ... . ......... .... ...... . 25.0 1730 34.4 W " 26 .... 
9 Welcome .......... ........ .... . ..... 21.6 1610 32.2 W July 1 .... 
10 White Schonen .... . ......... .... .... . 29 .7 1630 32.6 W " 2 . .. 
11 White Wonder . ............... . .. . ... 23.4 1550 34.5 W June 27 . . . . 
12 Yellow. Giant .... . .... ....... .... . .. . .. 17.4 1560 26.7 Y " 29 13 Black Prolific ......... . ... , " . .. .. . .. . . 20.0 1660 26.7 B July 2 .. . 
14 Welcome .. . .... .. ................ . . ... 20.1'3 1515 32.2 B June 28 
15 Black Russian. ....... .... ....... ..... 11.7 1105 23 .5 B July 2 -.- . 
TABLE V. AVE!JRAGE RESULTS FOR TWO YEARS. 
NAME. 
White Russian .. ... .. ....... .. " .. 
Pringle's I·rogress . ....... .... .. . 
Probstier .. .................... . 
Welcome ....... · ...... ..... .. . .. . 
Egyptian ...................... . 
Lost Nation. . ............. .... . 
Badger Queen.. . . . . .... . 
Black RussIan........ . . . .. . ... . 
1889. 
... Q) • 
~.g . 
.S .. 
ol Q) 
... '"' Cl~ 
47.6 
60.2 
55.0 
41.0 
25.0 
40.7 
43.5 
43.7 
... . 
Q)'" ,..,~ 
--
2630 
2446 
2638 
2397 
3750 
2514 
2794 
2450 
1891. 
29.7 
34.4 
26.7 
25.0 
22.8 
25.0 
20.8 
11 .7 
2200 
1380 
1850 
1900 
1930 
2790 
15_35 
1i05 
Average. 
38.5 
47.3 
40.8 
33.0 
23.9 
32.8 
37 .1 
27.7 
2415 
1913 
2244 
2148 
2840 
2652 
2164 
1777 
A glance at this table shows that Pringle's Progress 
has given a better yield than any other variety grown. It 
is a large, thrifty, white oat, maturing early and giving a 
comparatively heavy yi~ld of light slightly chaffy grain. 
Inneither year did the grain weigh .up to the legal stand~ 
ard of 82 pounds. The yields given are by weight on this 
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standard. On the other hand it is among the lightest 
grown. Barring this objection it is a most excellent 
variety, being reasonably free from rust and smut and 
standing np well. 
Standing next to this variety in point of yield as an 
average for the two seasons is Pi-obstier with the YVhite 
Russian for a close third. 
The two varieties, Oanadian Black. and Black Oham-
pion, are so very late in maturing that they are unworthy 
of further trial in this state. 
III. OHANGE O"B' SEED. 
Attention hasalreacly been called to the experiment 
to determine the influence of change of seed upon the yield 
and character of the crop. Or to compare the results with 
northern and southern-grown seed of the same variety 
when grown side by side under similar condition's. This 
experirnent was planned and inaugurated, as were the 
variety tests of 1889 herein reported, by Prof. J. W. San-
born, at that time Director of this Station, and it was 
designed to have the test cover the staple crops of wheat, 
oats and potatoes. 
Recourse was only had to the open market t.o procure 
the seed for this experiment and unfortunately a full 
history of them, together with a statement of the character 
of the soil npon which they were grown, and the previous 
yield, could not be obtained. 
The lack of this information materially lessens the 
worth of the results, yet the figures teach an important 
lesson in showing hQw widely different in productive 
capacity may be seeds of the same variety. It was 
designed to have the seeds grown under as widely different 
conditions of climate as possible and to that end an order 
was given the Badger State Seed 00., of Oskosh, 'Viscon-
sin, for pure seed of F111tz and Golden Oross wheat, 
Welcome, White Rnssian,and Pringle's Progress Oats, and 
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Beauty of Hebron and \Vhite Star potatoes, all of which 
were to have been grown in "\Visconsin to represent the 
north. 
To the Plant Seed Co.,of St. Louis, was given an order 
for the same seeds to have been grown in Missouri or fur-
ther south. The orders were filled and the seeds planted, 
but on further investigation it was found according to their 
statements that the seeds furnished by the Plant Seeel 
Co. were all grown in "Wisconsin or Michigan, with the 
single exception of Beauty of Hebron potatoes which were 
grown in Vermont. 
The details of. preparing the land and seeding the 
wheat and oats have already been given under the tests of 
va,rieties for] 889. 
The pot;atoes were planted in a light, gravelly, clay-
loam soil thoroughly prepared on April 25th. No fertil-
izer of any kind was used. '1'11e tubers were cut carefully 
to three eyes and the same nurnber of hills were planted 
in each plat--size of plats one-tenth acre. 
The tubers furnished by the Badger State Seed Co~ were 
large, firm and free frorn sprouts, while those obtained 
from Plant Seed Co. were somewhat smaller and had 
shriveled and begun to grow. The home-grown seed were 
still smaller and more shriveled. 
This ·doubtless had its influence upon the crop grown 
from these seeds, yet is insufficient to account for the 
difference noted in the table below, if experiments to 
determine the effect of sprouting upon yield are to be 
credited. 
rrIle facts in this case do not warrant the conclusion 
that southern grown seed sprouts more readily than do 
those grown in the north as has been held by some writers, 
.since these potatoes in all probability were kept under 
widel'ydifferent conditions of climate . . 
In the following table are given the results: 
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TABLE VI. SHOWING INFLUENCE OF CHANGE OF SEED. 
---~~l cD ciJ ::l <Ii .: l'1 ~ .J:l • .J:l '8 i::l ..... ~ oS i-IaS .J:l ~ 0 III ~a III ~ d CROP AND VARIETY. ~ .~ III " ~~ ~.~ b.Q ~ ~~ ""oj ..,<Il III ~ 
.... ,... oj ""b.Q III 0 bOCl.l ~ d ~ ~ III III 'Q) S 
.J:l .... 'ee oj oj oj ~ ~ f$: '"' f$ ~ c..? .., .., W. rt:! 
----- --- --- --- --- ---,--
VVHEAT. 'I Fultz -- Station Grounds--
Grown on Clo\'er Sod . .. . Missouri, 
Fultz--Plant Seed Co., St. 
Louis ........ . . .... ...... Kentucky, 
Golden Cross-Plant Seed 
Co., St. Louis..... .. . . .. Pennsylvania. 
Golden Cross ............ .. New Yofk. 
OATS. 
Welcome - Badger State 
Seed Co ..... , ... .. ... . .. Wisconsin, 
Welcome-Plant Seed Co .. Wisconsin, 
White Russian - Badger 
State Seed Co . . ..... . .. . Wisconsin, 
White Russial1--Plal1t Seed 
Co .. .. ... .. . " .......... Wisconsin. 
Pringle's Progress-Badger 
State Seed Co ........... . Wisconsin, 
Pringle'S Progress -- Plant 
Seed Co ................ Wisconsin, 
POTATOES. 
Beauty of Hebron-Plant 
Seed Co ....... . ....... _. Michigan, 
Beauty of Hebron-Badger 
State Seed Co .. .......... Wisconsin, 
Ju. 2(J 34 .5 3440 . 57.'i 99.7 
" 26 31. 3540 58.0 114 . 
" 28 29.3 3580 59.0 1')') ..... "". 
" 2!l :K2 3020 59.5 88 . 
Jl'y 11 43.0 3244 33.5 75. 
" 14 39.0 2550 36.5 65. 
H 14 48 .0 2631 32.5 55 . 
.. 10 47.2 263~' 32 .5 56. 
" 10 6il.5 2381 28 .5 36. 
H 17 55.0 2512 28.5 46. 
" 12\*56.5 :j:11.4 t67. 9 
" 9 58 .6 14.2 72.8 
.. 
" 20 95.5 11. 107.5 
White . Star-Home GrownlMissouri, 
White Star--Plant Seed Co. Vermont, 
White Star-Badger State " 
Seed Co . ... .. . ... .. . ... Wisconsil1..:.., ___ -' ______ ~--I 
15152 14 5 " °, 
1 0 14~. 9 35. 178.9 
.,. Yield of merchantable potatoes per acre. 
t Yield of unmerchantable potatoes per acre. 
t Total yield per acre. 
'l'he results are remarkable. The difference shown 
between the two extreme plats of ,,\Vhite Star potatoes can 
scarcely be due to difference in the soil of two contiguol1s 
plats of apparently quite uniform fertility. The date of 
ripening varies . from one to ten days. . 
The difference in yield between the two plats of 
Pringle's Progress oats amounting to twenty per cent. is 
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clearly not due to difference of latitude in which the seed 
was grown, since for both plats it was grown in \iVisconsin. 
The difference appears to be due more to previous 
treatment of the seed than to a difference of climate or 
latitude. 'rhe productive capacity of the seed in several 
cases was unquestionably reached before that of the soil 
upon which the crops were grown. Here the seed was 
clearly the measure of the crop. If true, this is an impor-
tant fact for 'farmers, since with seed of limited producing 
capacity ' of even a productive variety, a maximum crop 
is impossible under any conditions of soil or treatment. 
Within a species there are numerous varieties, more 
oi- less distinctly marked, and possessing different charac-
teristics., As witness the different varieties of wheat or 
oats reported in the preceding pages of this bulletin. At, 
the outset these varieties originated from differences in the 
soil, climate or care bestowed upon the plants. These 
characteristics become more or less tirmly tixed according 
to their nature, origin and length of time perpetuated. 
Be they differences in quality of seed, earliness, product-
iveness, or what not, they become hereditary, a part of the 
nature of the plant and under favorable conditions are 
transmitted indefinitely. For example in table II. of this 
report .we find the yield of Early Oakley wheat to be 42.5 
bushels per acre, while an adjoining plat, a different 
variety, German Emperor, gave a yield of only22.1 bushels. 
On the opposite side of the Early Oakley plat was grown 
' under the same conditions the Red Russian wheat, whieh 
gave a yield of 32.8 bushels. We ascribe this difference to 
variety and assume that the power of them to produce in 
the case o.f the German Emperor and Red Russian was 
exhausted before that of the soil. 
The causes already enumerated that will produce 
different :varieties within ,a species will as certainly and 
l'eadily produce wide and marked differences within a 
variety itself. This donbtless explains 1.he difference in 
yield and character of the product shown in table VI. 
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This view is supported by the results of other trials in 
ohange of seed. The data upon the subject point to the 
conelusion that treatment manifests its infiuence more 
readily than climate. This is suggested by the results, but 
a thorough investigation of the whole field may show 
otherwise. 
It is the eustom of many of our best wheat growers 
who have to deal with the rich alluvial soils along our 
rivers to change their seed frequently, for that grown upon 
thinner upland soil-claiming that wheat, after having 
been grown npon this rich bottom land for a number of 
years acquires a lwbit of producing so rank a growth of 
straw as to fall down badly, while this difficulty is obviated 
by the change from poorer to better conditions. ' 
. The practicH in this ease is warranted, yet in ordinary 
cases the order of change mllst be reversed. An indis-
criminate change is as likely to prove injurious as , bene-
ficial. Besides it is freq uently expensive and inconvenient. 
'ro avoid this the farmer may grow his own seed under 
specially favorable conditions, give them superior attention 
and by a judicious seleetion will reach resllits that will be 
highly satisfactory, and may be marvelous. 
On this line great progress can be made with a com-
paratively small outlay of means or pains. 
FINAL SUMMARY AND OONOLUSIONS. 
1. In the test of varieties of wheat for 1889, l!-'ultz· 
led in yield and gave the smallest number of pounds .of 
straw per bushel of grain; while in point of yield Red , 
Ohaff was second and Hybrid Mediterranean third. In 1891, 
the order was changed giving Extra Early Oakley the lead 
with· a yield of 42.5 bushels, while Willitts followed with 
a yield of 39 bushels and Oory~ll third, giving a erop of 
36.9 bushels. In 1889, the main wheat crop, Fultz, in the 
same field with the varieties gav~ a yield of over 35 bushels 
per acre, and in 1891 the remainder of the field where the 
varieties were grown yielded slightly over 30 bushels. 
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From this it will be seen that our determination of yield 
per acre from a small area is not wide of the trnth. There 
appears to be no direct relation between the proportion of 
straw down at harvest and the yield. Fultz gave a good 
though not the best yield. A further trial of the varieties 
leading in yield in 1891 will be necessary before their gen-
eral adoption will be advisable. 
II. In the comparative test of varieties of oats Prin-
gle's Progress gave the largest yield in both 1889 and 18til, 
though in weight per measured bushel it was among the 
lowest. 
III. There was a marked difference in the yield and 
date of ripening of the same varieties of oats and potatoes 
and a slight difference in the yield of wheat from seed 
procured from different seedsmen. The difference in 
Pringle'S Progress oats amounted to 11 bushels per acre or 
20 per .cent., while there was only a slight difference in the 
Welcome and none in the case of the Black Russian. 
\Vhite Star potatoes gave a difference in yield of 266 per 
cent. with a difference of ten days in date of ripening. 
There was a difference 01 7 days in the date of ripening 
between the two plats of Pringle's Progress oats. 
It appears that oats and potatoes respond more readily 
to changed conditions and under unfavorable conditions 
deteriorate more rapidlytban does wheat. rfhis does not 
follow from the facts given, yet it is borne out by experi-
Emce and other experimental data. 
The results show the danger. of an indiscriminate 
change of seed and also show the influence the vigor of 
the seed may exert upon the crop,. 
